WE CLAIM: 



cavity for maximum laser 



T A method of generating laser pulses using a semiconductor laser diode 
as a lasing amplification medium <j>f an extended laser cavity, the method 
comprising the steps of: 

a) aligning elements making/ 

output; . 

/ .1 . 

b) providing to the semiconductor/laser diode an input current beyond 
a lasing threshold; and 

c) misaligning at le ast one of the\elements making the laser cavity to 
achieve passive self-modulated mode-locked operation of the 
semiconductor laser diode. j| 




2. A method as claimed in claim 1 , wherein prior to the step of aligning the 
elements making up the laser cavity for maximum laser output the 
method further comprises the step of providing a lasing threshold input 
current to the semiconductor laser diode. 

3. A method as claimed in claim 2, wherein the step of providing the lasing 
threshold input current, further comprises the step of providing a direct 
current input current to the semiconductor laser diode. 

4. A method as claimed in claim 1 , wherein the laser cavity is a ring laser 
cavity. 

5. A method as claimed in claim 1, wherein the semiconductor' laser diode 
further comprises a defect providing a dual-wavelength operation. 



- 15 - 



A method as claimed in claim 5, wherein the semiconductor laser diode 
has two end facets and the defect is further located closer to one of the 
end facets. 

A method as claimed in claim 5, wherein the semiconductor laser diode 
has two end facets and the defect is further located at one of the end 
facets. 

A method as claimed in claim 1,\ wherein the elements making up the 
laser cavity are optical elementsynd the step of aligning the optical 
elements of the laser cavity for mairrWff laser output further comprises 
the step of achieving maximum comriuous wave laser output operation 
of the semiconductor laser diode at theuasing threshold input current. 

A method as claimed in claim 1, wherein the extended laser cavity 
includes at least one mirror and the step of misaligning at least one 
element further comprises misaligning the at least one mirror. 

A method as claimed in claim 9, wherein the step of misaligning the at 
least one mirror further comprises the step of misaligning the at least one 
mirror in a plane of the lasing medium of the semiconductor laser diode. 

A method as claimed in claim 9, wherein the semiconductor laser diode 
has an emission output favoring the amplification of at least one center 
wavelength at the lasing threshold and the step of misaligning the at 
least one mirror in the plane of the lasing medium further comprises the 
step of misaligning the mirror to favor amplification of wavelengths 
shorter than the at least one center wavelength. 



A method as claimed in claim 1, wherein the extended laser cavity 
includes at least one lens and the step of misaligning at least one 
element further comprises misaligning the at least one lens. ~ 

A method as claimed in claim 12, wherein the step of misaligning the at 
least one lens further comprises the step of misaligning the at least one 
lens by shifting the lens along a direction of propagation of a laser signal 
within the laser cavity. 

A method as claimed in claim 13, wherein the semiconductor laser diode 
has an emission output favoring the amplification of at least one center 
wavelength at the lasing threshold and the step of misaligning the at 
least one lens further comprises the step of misaligning the lens to 
introduce color aberration in the laser cavity to favor amplification of 
wavelengths snorter than the at least one center wavelength. 

A method as claimed in claim 1, wherein the extended laser cavity 
includes at least one output coupler and the step of misaligning at least 
one element further comprises misaligning the at least one output 
coupler. 

A method as claimed in claim 15, wherein the step of misaligning the at 
least one coupler further comprises the step of misaligning the at least 
one output coupler in a plane of the lasing medium of the semiconductor 
laser diode. 

A method as claimed in claim 1 5, wherein the semiconductor laser diode 
has an emission output favoring the amplification of at least one center 
wavelength at the lasing threshold and the step of misaligning the at 



least one output coupler in the plane of the lasing medium further 
comprises the step of misaligning the output coupler to favor 
amplification of wavelengths shorter than the at least one center 
wavelength. 



18. A method as claimed in claim 1, wherein the extended laser cavity 
4- includes at least one prism arjd the step of misaligning at least one 
^sk"* 9 element further comprises misaligning the at least one prism. 




19. > A method as claimed in claim |8, wherein the^step of misaligning the at 
least one prismj urther comprises thej^tejpof misaligning the at least one 
prism in the plane of the lasing jmediiam of the semiconductor laser diode. 
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20. A method as claimed ir\cJajm.1jjB, wherein the semiconductor laser diode 

has an emission output favoring the amplification of at least one center 

l| 

wavelength at the lasing threshold and the step of misaligning the at 
least one prism in the plane ofjthe lasing medium further comprises the 
step of misaligning the at least on prism to favor amplification of 
wavelengths shorter than the at least one center wavelength. 
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